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1. Introduction 
Proposed fuel conversions can involve more than a simple reduction of emission rates. For 
example, a Renewable Fuel Heating Plant (RFHP) was proposed for the U.S. Department of 
Energy (DOE) National Renewable Energy Laboratory (NREL) to replace a natural gas 
plant. The proposed RFHP replacement plant was to use a biomass fuel, wood chips. A 
review was conducted to address questions related to how increases in the plant’s carbon 
dioxide (CO2) emission rates could represent a desirable outcome. This review and its 
results are published here in the hope that it may be useful to others considering similar 
conversions. This chapter addresses 1) why despite an increase in emission rate the 
conversion is considered an effective reduction in greenhouse gas emissions, and 2) how the 
proposed wood chip combustion process emissions compare with other means of disposing 
of or using wood chips. 
The 2001 and 2007 Assessment Reports of the Intergovernmental Panel on Climate Change 
(IPCC) considers the evidence for global climate change and the potential consequences of 
such changes [IPCC, 2001; 2007]. Based on the result of worldwide research efforts, this 
paper concludes that the earth's climate has changed over the last century. It also notes that 
there is recent strong evidence that human activities have caused most of the warming 
observed in the last 50 years. The current computer models are predicting that this 
temperature rise should continue over this century.  
In terms of the net CO2 in the atmosphere, the argument is made based on current scientific 
understanding on climate change processes, that burning of wood chips is much more 
desirable than a fuel that contains carbon that has been sequestered underground. The CO2 
from wood chip combustion has a “net zero” emission rate based on factors in the 
Environmental Protection Agency’s AP-42. The “net zero” emission rate is based on an 
assumption that CO2 from burning wood from forests represents no increase in the net 
amount of CO2. A cycling of carbon between the atmosphere and forests results in no net 
gain or loss of airborne CO2. On the other hand CO2 from burning natural gas represents an 
increase in the net amount of CO2 from the introduction of “new” carbon that has been 
previously sequestered underground. Thus argument for the proposed conversion is to stop 
the introduction of the new carbon into the current atmospheric carbon cycle. 
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From the viewpoint of minimizing impacts on global climate change, the burning of wood 
chips also tends to be more desirable than the common alterative use of wood chips in 
composting activities. Although there is great variability and uncertainty in the published 
emission rates,  the gaseous emission from both open burning and composting tend to have 
much larger emissions of greenhouse gases, and specifically larger fractions of gases such as 
methane (CH4) and ammonia (NH3) than the proposed process for burning the wood chips. 
The published source terms for open burning show the incineration option to be preferable 
from the viewpoint of having lower emissions. Of particular importance are mixtures of 
combustion products from these activities. For example because methane is currently thought 
to be many times more effective for inducing climate changes than CO2, the potentially higher 
methane levels from open burning and composting make these activities less desirable from 
the viewpoint of minimizing the potential impact of greenhouse gas emissions. 
The paradox in the proposed conversion is that from an absolute quantity perspective the 
RFHP would emit more CO2 than what is being currently emitted with natural gas firing. 
Although the main thrust in reducing atmospheric levels of greenhouse gases has been to 
reduce introduction of “new” carbon by the combustion of fossil fuels, some efforts have 
considered the possibility of combustion control strategies for agricultural and forestry 
products.  
A review was conducted of recent literature relevant to these issues. The predominance of 
current literature points to a need to reduce greenhouse emissions, and it is assumed for the 
purpose of this review to be a reasonable basis for proceeding with actions that will reduce 
those emissions. The results of this review are reported below. A form of these results were 
posted as a DOE report, we would like to make it avaiable in the public domain for people 
who are interested in this topic. 
2. Background 
The Third and Fourth Assessment Reports of the IPCC [2001, 2007] considers the evidence for 
global climate change and the potential consequences of such changes1. Based on the result of 
worldwide research efforts, the report concludes that the earth's climate has changed over the 
last century. These reports also notes that there is mounting evidence that human activities 
have caused most of the warming observed in the past 50 years. The current computer models 
predict that this temperature rise should continue over this century.  
The IPCC reports note that changes in climate are the result of both internal variability 
within the climate system and external factors (both natural and anthropogenic). Human 
emissions are significantly modifying the concentrations of some gases in the atmosphere. 
Some of these gases are expected to affect the climate by changing the earth's radiative 
balance, measured in terms of radiative forcing.  
The 2007 IPCC reports provide an overview of the global effects of greenhouse gases and 
conclude that they tend to warm the earth surface by absorbing some of the infrared 
radiation it emits.  
                                                                 
1 The reader is referred to the websites http://www.ipcc.ch/ and  “http://www.greenfacts.org” for 
additional information.  The latter site provides summaries as well as quotes from the IPCC (2007) report. 
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“The principal anthropogenic greenhouse gas is carbon dioxide (CO2), whose 
concentration has increased by 31% since 1750 to a level which is likely to have not been 
exceeded for 20 million years. This increase is predominantly due to fossil fuel burning, 
but also to land-use change, especially deforestation. The other significant 
anthropogenic greenhouse gases are CH4 (151% increase since 1750, 1/3 of CO2's 
radiative forcing), halocarbons such as CFCs and their substitutes (100% anthropogenic, 
1/4 of CO2's radiative forcing) and nitrous oxide (N2O) (17% increase since 1750, 1/10 
of CO2's radiative forcing).” 
The IPCC [2007] attributes that about three-quarters of the anthropogenic emissions of CO2 
to the atmosphere during the past 20 years is due to fossil fuel burning. The rest is attributed 
to predominantly land-use change, especially deforestation.  
“Currently the ocean and the land together are seen as taking up about half of the 
anthropogenic CO2 emissions. On land, the uptake of anthropogenic CO2 is thought to 
very likely exceed the release of CO2 by deforestation during the 1990s. The rate of 
increase of atmospheric CO2 concentration has been about 1.5 ppm (0.4%) per year over 
the past two decades. During the 1990s the year to year increase varied from 0.9 ppm 
(0.2%) to 2.8 ppm (0.8%). A large part of this variability is due to the effect of climate 
variability (e.g., El Niño events) on CO2 uptake and release by land and oceans." 
Studies of the signatures of emissions from biomass and fossil fuel burning conducted by 
Reiner et al. [2001] over the tropical Indian Ocean provides some insight into the relative 
source importance. In the air from the continent they found that most of the CO is from 
biomass/biofuels burning and the majority of the aerosols are from fossil fuel burning. 
These results underscore the apparent importance of incomplete combustion products in the 
current emissions from combustion of biomass/biofuels.  
The literature indicates that there is a world-wide effort to define means and methods of 
using bio-energy while minimizing greenhouse gas emissions. Faaij [2006] states that bio-
energy is one of the key options to mitigate greenhouse gas emissions and substitute fossil 
fuels. The efforts are reflected in the wide range of activities and programs for developing 
and stimulating bio-energy. 
3. Emission rates 
This review focuses on greenhouse gas emissions from a proposed wood fired boiler and 
their existing natural gas boiler and from other alternative uses of the wood chips. The 
current and proposed emissions rates as well as the assumed annual tonnage of wood 
consumed are provided by DOE/NREL. A literature search was conducted with the 
objective of quantifying annual air emissions that would result from the likely alternative 
uses of the wood proposed to be used by PRFHP. The three alternatives considered were 
composting, land filling and open burning. Because each of these alternatives represents a 
wide range of processes, it is expected that there will be correspondingly a wide range of 
potential emissions from each of these alternatives. 
As a result of a worldwide concern over the potential effect of greenhouse gases, the current 
literature contains considerable information on the potential emissions. These papers 
include process-specific studies of the emissions from biomass burning and other biofuel 
combustion processes (i.e. Borgwardt, 1997; Turn et al., 1997; Dennis et al., 2002; Hays  
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et al.2, 2002;  Kasische and Penner, 2004; Hayes et al., 2005; Pronobis, 2006; Hashaikeh et al., 
2007; Tilman et al., 2007] as well as quantification of global emissions from conventional and 
biogenic processes (i.e. Oros and Simonett, 2001; Ito and Penner, 2004; Liebig, 2005; 
Wiedinmyer et al., 20063; Schmid et al., 20064; Khalil et al.,20075). The attached list of 
citations for papers considered in this review contains additional references concerning both 
process and global emission rates.  
The emphasis of this review is to compare the emissions from natural gas and the wood 
fired boiler with comparable emission numbers for the same annual volume of wood 
disposed of by the alternative means. Specifically the comparison is based on the wood is 
either 1) processed into compost; 2) dumped in a landfill; or 3) subjected to open burning à 
la the forest service’s preferred method for slash pile disposal. 
Winiwarter [2001] detailed evaluation shows that “much of the overall uncertainty derives 
from a lack of understanding of the processes associated with N2O emissions from soils. 
Other important contributors to greenhouse gas emission uncertainties are CH4 from 
landfills and forests as CO2 sinks. The uncertainty of the trend has been determined at near 
5% points, with solid waste production (landfills) having the strongest contribution.” 
3.1 Proposed heat plant emissions 
Table 1 shows a comparison of the emissions from the current natural gas and proposed 
biomass heat plants. Annual emissions from the proposed heat plant are based on a 
permitted 3,800 tons of biomass, at approximately 6,500 Btu/lb heating value. This 
maximum annual fuel consumption is based on the assumption that biomass has thirty to 
forty percent moisture. Uncontrolled emissions are based on emission factors referenced  
in the United States Environmental Protection Agency’s (U.S. EPA’s) AP-42 Compilation 
of Air Pollutant Emission Factors (5th edition), Chapter 1.6 Wood Residue Combustion in 
Boilers. 
 
 
Combustion Scenario Current Heat Plant Woodchip Heat Plant 
Air Pollutant 
Existing Emissions using 
Natural Gas Boilders 
Wood Combustion 
Units tons/yr tons/yr 
Carbon Monoxide (CO) 1.69 3.58 
Sulfur Dioxide (SO2) 0.012 0.5 
Nitrogen Oxide (NOx) 3.3 4.3 
PM Total 0.1 3.2 
VOC (non methane) 0.1 0.1 
Carbon Dioxide (CO2) 2340 Net zero 
Table 1. Emissions Comparison of Current Natural Gas and Proposed Biomass Heat Plants 
                                                                 
2 Considers emissions from burning of several types of wood. 
3 Estimation of emissions from fires in North America. 
4 Considers carbon budget for forests. 
5 Recent summary of importance of atmospheric methane as a greenhouse gas. 
www.intechopen.com
Evaluation of Replacing Natural Gas Heat Plant  
with a Biomass Heat Plant – A Technical Review of Greenhouse Gas Emission Trade-Offs 235 
3.1.1 Composting 
For all compositing activities, the products produced depend heavily on conditions. High 
(i.e. greater than 50%) moisture content is a prerequisite for having high levels of microbial 
activities [Lang et al., 2006]. Dispite the wide range of possible emissions; it is possible to 
describe general trends from composting.  
The aerobic composting of chips from clear-cut trees is considered by Suzuk et al. [2004]. They 
found that certain combinations of materials could be composed within 10 months time 
period. Although they did not specifically consider the emissions, it is likely that emissions of 
CO2 and CH4 are much lower than what would have occurred with anaerobic composting.  
IPCC (2007) states that: 
“Composting refers to the aerobic digestion of organic waste. The decomposed residue, 
if free from contaminants, can be used as a soil conditioner. As noted above under 
landfilling, greenhouse gas emissions from composting are comparable to landfilling 
for yard waste, and lower than landfilling for food waste. These estimates do not 
include the benefits of the reduced need for synthetic fertilizer, which is associated with 
large CO2 emissions during manufacture and transport, and N2O releases during use. 
USDA research indicates that compost usage can reduce fertilizer requirements by at 
least 20% [Ligon, 1999], thereby significantly reducing net greenhouse gas emissions. 
Composting of yard waste has become widespread in many developed countries, and 
some communities compost food waste as well. Small, low-technology facilities 
handling only yard waste are inexpensive and generally problem-free. Some European 
and North American cities have encountered difficulties implementing large-scale, 
mixed domestic, commercial and industrial bio-waste collection and composting 
schemes. The problems range from odor complaints to heavy metal contamination of 
the decomposed residue. Also, large-scale composting requires mechanical aeration 
which can be energy intensive (40-70 kW/t of waste) [Faaij et al., 1998]. However, 
facilities that combine anaerobic and aerobic digestion are able to provide this energy 
from self-supplied methane. If 25% or more of the waste is digested anaerobically the 
system can be self-sufficient [Edelmann and Schleiss, 1999]. 
For developing countries, the low cost and simplicity of composting, and the high 
organic content of the waste stream make small-scale composting a promising solution. 
Increased composting of municipal waste can reduce waste management costs and 
emissions, while creating employment and other public health benefits. 
Anaerobic digestion to produce methane for fuel has been successful on a variety of scales 
in developed and developing countries. The rural biogas programmes based upon 
manure and agricultural waste in India and China are very extensive. In industrial 
countries, digestion at large facilities utilizes raw materials including organic waste from 
agriculture, sewage sludge, kitchens, slaughterhouses, and food processing industries. “ 
3.1.2 Landfill 
Disposal of wood chips in a landfill can result in a wide range of greenhouse gas emissions. 
Although conditions in a land fill are typically anaerobic, it is also possible to have aerobic 
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conditions. The majority of current research articles report studies based on controlling 
mixtures and conditions to minimize greenhouse emissions.  
Pier and Kelly [1997] indicate that as a result of it high degradable organic carbon content of 
wood wastes combined with a tendency for anaerobic onsite storage conditions, wood 
wastes are a potent potential source of methane production. They also indicate that the 
emissions from such wastes would be much higher if such stored wastes were put in soil-
capped landfills. CO2 and methane emission rates were measured in terms of mass emitted 
per surface area of a sawdust pile. They found methane flux rates that were within, but at 
the low end of the range of landfill methane emission values, as reported in the literature.  
Traditional landfills tend to be significant sources of greenhouse gases. If one assumes 
similar processes will occur for the wood as for the other organic materials in the landfill, 
then the disposal of wood chips in a landfill will result in significant releases of potent 
greenhouse gases – and thus from the viewpoint of the potential to generate greenhouse gas, 
burial in a traditional landfill will be a less desirable fate for the wood chips than the 
proposed incineration process. 
Typical landfill gas composition includes 63.8% CH4, 33.6% CO2, 0.16% O2, 2.4% nitrogen 
(N2), 0.05 % hydrogen (H2), 0.001% carbon monoxide (CO), 0.005% ethane (C2H6), 0.018% 
ethane (C2H4), 0.005% acetaldehyde (C2H5O), 0.002% propane (C3H8), 0.003% butanes 
(C3H8), 0.00005% helium (He), < 0.05% higher alkanes, 0.009% unsaturated hydrocarbons, 
0.00002% halogenated compounds, 0.00002% hydrogen sulphide (H2S), 0.00001% 
organosulphur compounds, 0.00001% alcohols, and 0.00005% other compounds [Al-Dabbas, 
1998]. Although recent work by Launghi et al. and references therein suggested different 
percentages of the landfill gas composition in Europe, CH4 content is highest among landfill 
gas emission [Lunghi et al., 2004]. Based on the Italian report, CH4 accounts for 58.01%, CO2, 
41.38%, O2, 0.13%, N2 0.48%, and H2O 0.41%.  
Methane can be formed by various paths including biogenic (bacterial) methane formation, 
thermogenic formation, and incomplete combustion of biomass or fossil fuels. After 
formation of CH4, it can be modified by secondary processes. One of the most important 
processes is aerobic CH4 oxidation by methanotrophic bacteria, which occurs in many 
natural and anthropogenic environments producing CH4 under anaerobic conditions. 
Substantial aerobic methane oxidation has been found in various environments such as 
natural wetlands, rice paddies and landfill sites [Bergamaschi et al., 1998]. 
Emission of CH4 from landfills is causing increasing concerns in global climate change, 
because its warming potential is 20 times higher than that of CO2 in a time trajectory of 100 
years [Kumar et al., 2004a; Kumer et al., 2004b]. Formation of organic compounds including 
degradable materials with high molecular weights is closely linked with emission of CH4 in 
landfills [Pan and Voulvoulis, 2007]. 
IPCC (2007) states that: 
“Worldwide, the dominant methods of waste disposal are landfills and open dumps. 
Although these disposal methods often have lower first costs, they may contribute to 
serious local air and water pollution, and release high GWP landfill gas (LFG). LFG is 
generated when organic material decomposes anaerobically. It comprises 
approximately 50%-60% methane, 40%-45% CO2 and the traces of non-methane volatile 
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organics and halogenated organics. In 1995, US, landfill methane emissions of 64 MtCeq 
slightly exceed its agricultural sector methane from livestock and manure. 
Methane emission from landfills varies considerably depending on the waste 
characteristics (composition, density, particle size), moisture content, nutrients, 
microbes, temperature, and pH [El-Fadel, 1998]. Data from field studies conducted 
worldwide indicate that landfill methane production may range over six orders of 
magnitude (between 0.003-3000g/m2/day) [Bogner et al., 1985]. Not all landfill methane 
is emitted into the air; some is stored in the landfill and part is oxidized to CO2. The 
IPCC theoretical approach for methane estimation has been complemented with more 
recent, site-specific models that take into account local conditions such as soil type, 
climate, and methane oxidation rates to calculate overall methane emissions [Bogner et 
al., 1998]. 
Laboratory experiments suggest that a fraction of the carbon in landfilled organic waste 
may be sequestered indefinitely in landfills depending upon local conditions. However, 
there are no plausible scenarios in which landfilling minimizes greenhouse gas emissions from 
waste management (italics added). For yard waste, greenhouse gas emissions are roughly 
comparable from landfilling and composting; for food waste, composting yields 
significantly lower emissions than landfilling. For paper waste, landfilling causes 
higher greenhouse gas emissions than either recycling or incineration with energy 
recovery [US EPA, 2000].” 
The potential for the gases produced in landfills to be collected as a biomass source is being 
considered [McKendry, 2002 a;b;c] as a process that potentially could put the landfill 
greenhouse emissions on a par with the proposed heat plant.  
3.1.3 Open burning 
The disposal of the wood chips by open burning is considered. Fires produce gases and 
aerosols to the atmosphere such as CO2, CO, nitrogen oxides (NOx), volatile and 
semivolatile organic compounds (VOC and SVOC), particulate matter (PM), NH3, sulfur 
dioxide (SO2), and CH4 [Clinton et al., 2006].  
The literature on biomass combustion encompasses biofuels (wood, crop waste, and dug-
cake) and forest fires (accidental, shifting, cultivation, and controlled burning). In a study 
based in India, forest fires were reported as only being a 7% portion of the 93% of total 
combustion sources from biomass consumption [Reddy and Venkataraman, 2002]. 
Greenhouse gas emission from biofuel burning is much less in comparison to emission from 
open vegetation fires [Ito and Penner, 2005].  
Open burning produces a much more complex mix of gas emissions. Hays et al. examined 
fine particulate matter (PM2.5) and gas phase emissions from open burning of six fine foliar 
fuels commonly found in fire-prone ecosystems in the U.S. [Hays et al., 2002]. They 
identified more than 100 individual organic compounds in the fine carbonaceous particulate 
matter using gas chromatography/mass spectrometry. The emission ranges by organic 
compound class are the following, n-alkane 0.1-2%, ploycyclic aromatic hydrocarbon (PAH) 
0.02-0.2%, n-alkanoic acid 1-3%) n-alkanedioic acid 0.06-0.3%, n-alkenoic acid 0.3–3%, resin 
acid 0.5–6%, triterpenoid 0.2-0.5%, methoxyphenol 0.5-3%, and phytoseterol 0.2–0.6%.  
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Table 2 compares the relative emissions from the proposed heat plant and the alternative of 
open burning of the wood chips based on emission factors listed in US EPA guidance [US 
EPA, 2008].  
 
Combustion Scenario Current Heat Plant 
Proposed 
Heat Plant 
Equivalent Mass 
of Wood 
Air Pollutant 
Existing 
Emissions Using 
Natural Gas Boilers 
Wood 
Combustion 
Open Burning 
Units tons/yr tons/yr tons/yr 
Carbon Monoxide (CO) 1.69 3.58 
270. (b) 
170-370 (c) 
Sulfur Dioxide (SO2) 0.012 0.5 
Not 
listed 
Nitrogen Oxide (NOx) 3.3 4.3 7.7  (b) 
PM Total 0.1 3.2 
32. (b) 
7.6 – 32.(c) 
VOC (non methane) 0.1 0.1 
45.8 (b) 
7.6-36. (c) 
Carbon Dioxide (CO2) 2340 Net zero 
Net Zero 
(Not Listed) 
Methane (CH4) (a) (a) 6.2-10.8 (c) 
(a) no value listed, expected to be negligible 
(b) estimated based on Rocky Mountain wildfire forest burning emission factors (AP-42, Table 13.1-3) 
(c) estimated based on forest wastes burning emission factors (AP-42, Table 2.5-5) 
(d) can be a significant source depending on conditions in the landfill.  
(e) can be a significant source depending on the composting conditions. 
Table 2. Comparison of Emissions:  Current Plant, Proposed Plant, and Open Burning 
Mouillot et al. [2006] concluded that “The total amount of carbon emitted to the atmosphere 
from biomass burning is uncertain.” Neither combustion efficiencies nor the extent of 
burned areas are known with precision [Ito and Penner, 2005; Kasischke and Penner, 2004]. 
The argument for increased use of biofuels instead of fossil fuels is based on considering 
CO2 from biomass burning as recyclable. An obvious question is whether the use of biofuels 
should be reduced as a strategy for reducing the total emissions of greenhouse gases. In fact, 
researchers predict that the effect of controls on biomass burning on climate change will be 
mildly effective in reducing CO2 emissions – leading to a prediction of a short-term 
warming followed by a longer-term global cooling [Jacobson, 2004]. Although the Kyoto 
Protocol did not consider biomass-burning controls as a means of reducing global warming, 
there is an argument that at least in the time-frame of the next decade this strategy has the 
potential of reducing global warming.  
3.2 Waste to energy facilities 
The emission rates from waste to energy combustion in the proposed biomass heat plant are 
likely to be similar to those from incineration as opposed to those discussed above for open 
burning, landfilling, and composting. 
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ITCC [2007] states:   
“Incineration is common in the industrialized regions of Europe, Japan and the 
northeastern USA where space limitations, high land costs, and political opposition to 
locating landfills in communities limit land disposal. In developing countries, low land 
and labor costs, the lack of high heat value materials such as paper and plastic in the 
waste stream, and the high capital cost of incinerators have discouraged waste 
combustion as an option.  
Waste-to-energy (WTE) plants create heat and electricity from burning mixed solid waste. 
Because of high corrosion in the boilers, the steam temperature in WTE plants is less than 
400 degrees Celsius. As a result, total system efficiency of WTE plants is only between 
12%–24% [Faaj et al., 1998; US EPA, 1998; Swithenbank and Nasserzadeh, 1997].  
Net greenhouse gas emissions from WTE facilities are usually low and comparable to 
those from biomass energy systems, because electricity and heat are generated largely 
from photosynthetically produced paper, yard waste, and organic garbage rather than 
from fossil fuels. Only the combustion of fossil fuel based waste such as plastics and 
synthetic fabrics contribute to net greenhouse gas releases, but recycling of these 
materials generally produces even lower emissions.” 
Based on a broader life-cycle perspective, Borjesson and Berglund [Borjesson and Berglund, 
2006; Berglund and Borjesson, 2006] address the overall environmental impact when biogas 
systems are introduced to replace various conventional systems for energy generation, 
waste management and agricultural production. Their conclusion is that biogas systems 
normally also lead to indirect environmental improvements, which in some cases are 
considerable. They note that these indirect benefits (e.g. reduced nitrogen leaching, 
emissions of ammonia and methane) often exceed the direct environmental benefits 
achieved in situation when fossil fuels are to be replaced by biogas.  
4. Conclusions 
Conversion of the NREL heat plant will replace combustion of fossil fuels with a biomass fuel. 
The literature was found to support this action in terms of emissions of greenhouse gases.  
Although the reduction of any of the major emission sources can be an effective strategy for 
slowing the increase in atmospheric greenhouse gases, the literature also strongly supports 
the replacement of fossil fuels with biomass fuels based on the concept of stopping the 
release of “new” carbon currently sequestered in fossil fuels. 
When compared to open burning, the proposed conversion is desirable in terms of the 
emission of pollutants. The comparison in Table 2 based on EPA’s AP-42 indicates the same 
mass wood chips by open burning would significantly increase the emissions of carbon 
monoxide, total particulate matter, and VOCs. The literature indicates only a factor of 2 
increase in nitrogen oxide emissions.  
When compared to disposal in a landfill, the evidence is also in favor of the proposed 
conversion. Disposal landfills have the advantage over the biomass heat plant in that the 
landfill will generally not be a significant source of particulate matter. On the other hand, 
wood chips in a landfill with actively decomposing materials would produce a more potent 
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mixture of greenhouse gasses (i.e. increased levels of methane and ammonia). The potential for 
the gases produced in landfills to be collected as a biomass source is considered as  a process 
that potentially in the future could put the landfill greenhouse emissions on a par with the 
proposed heat plant [McKendry, 2002a]. IPCC [2007] indicates that there are no plausible 
scenarios in which landfilling minimizes greenhouse gas emissions from waste management. 
When compared to composting, the proposed conversion is desirable in terms of the 
emission of pollutants. Although the literature is full of studies to make the emissions from 
composting more “greenhouse gas friendly,” the current status is that a composting 
technology for organic material such as wood chips only minimizes the emissions of 
greenhouse gases. The high temperature combustion process used in the proposed biomass 
heat plant mainly produces CO2 while nearly eliminating the emissions of the other more 
potent greenhouse gases. 
Thus the concept of reducing the potential global warming impacts from burning of biomass 
is consistent with the proposed conversion of the heat plant. As seen in this review, in 
addition to using a recycled source of carbon, the high temperature combustion of the wood 
chips results in a net decrease in the climate-change potency of the greenhouse gas 
emissions compared to current use/destruction of wood chips in composting and open 
burning. 
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